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THE TREATMENT OF INFLAMMATIONS OF THE MASTOID, 

WITH AN ANALYSIS OF EIGHTY OPERATIONS. 

By J. Orne Green, M.D., 

CLINICAL PROFESSOR OF OTOLOGY IN HARVARD UNIVERSITY \ AURAL SURGEON, MASSACHUSETTS CHARITABLE 
EYE AND EAR INFIRMARY, BOSTON CITY HOSPITAL, MASSACHUSETTS GENERAL HOSPITAL. 

In the following paper I have made an analysis of eighty cases in 
which the mastoid was opened by me for inflammation, and of which I 
have notes; fifty-five of these have occurred within the last two and a 
quarter years. The notes of many others which I should have been 
glad to add have been lost from lapse of time or are buried beyond re¬ 
covery in hospital records. These latter have played an important part, 
however, in my experience, and it is only proper to say here that my 
conclusions are based upon about two hundred and fifty operations. 
The cases here reported are not selected, but include every one which I 
can now recall. 

I have included only eases in which the mastoid was opened for 
inflammation; cases of malignant disease are omitted. 

The cases are readily divided into four distinct classes, based upon the 
external manifestations of the disease upon which our diagnosis and 
treatment must depend, and these classes are again subdivided according 
to the existing pathological conditions as determined at the operation. 

Class I. includes cases in which there was no extension of the inflam¬ 
mation to neighboring parts, neither oedema, swelling, nor redness; 
These I have called cases without extension. Pathologically they are 
subdivided into: 

I. (a) Simple suppuration of the mucous membrane of the interior 
of the mastoid. 

(b) Suppuration of the diploe of the bone. 

(c) Caries and necrosis of the interior of the mastoid. 

(d) Osteo-sclerosis. 

Class II. embraces the cases in which there was an extension of the 
inflammation outward through the external cortex, with the sub¬ 
divisions : 

II. (a) Subperiosteal abscess, the cortex firm and imperforated. 

( b) Caries of the cortex. 

(c) Caries of the cortex and necrosis of the interior. 

(d) Caries of the cortex and caries of the interior. 

Class III. includes those cases in which there was an extension of the 
inflammation forward through the anterior wall of the mastoid which 
forms the posterior wall of the osseous meatus, the subdivisions being: 

III. (a) Suppuration of the diploe of the bone. 

(b) Caries of the cortex. 
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Class IV. includes the cases in which the inflammation extended 
downward through the base of the mastoid, subdivided into : 

IV. (a) Subperiosteal abscess of the base of the mastoid, without 
caries of the cortex. 

(b) Subperiosteal abscess of the base, with caries of the cortex. 

(c) Cellulitis of the neck. 

(d) Osteo-sclerosis of the bone without pus, either subperiosteal 

or intra-mastoideal. 

(e) Phlebitis of the external jugular vein. 

Two other classes of cases can be made on this same principle, 
although, as no instances occurred in this series, they do not appear in 
the tables. 

Class V,, including the cases of extension of the inflammation upward 
through the mastoid roof, subdivided into : 

V. (a) Subdural abscess. 

( b ) Meningitis. 

(c) Encephalitis. 

Class VI., the extension of the inflammation inward through the 
inner wall of the mastoid, with the subdivisions: 

VI. (a) Phlebitis and thrombosis of the lateral sinus. 

(b) Subdural abscess. 

(c) Meningitis. 

(■ d ,) Encephalitis. 

A number of the following cases exhibited two or more varieties of 
disease, which will account for some apparent discrepancies in the 
totals. 

Adopting the above classification, I find of the 80 patients there 
were in: 


Class I. 11, showing 14 pathological phases of that class. 


II. 

51, 

U 

58 

III. 

5, 

it 

5 

IV. 

13, 

U 

16 


80 


93 


Males 
Females . 
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. 41 
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Of 71 patients in which it is specified, the diseased mastoid was: 

Right side.36 

Left “ 33 

Both sides.2 


71 
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Of 79 patients, there were: 

Males. Females. 

Under 3 years of age.2 2 

Between 3 to 15.4 9 

“ 15 “ 25.9 15 

“ 25 “ 35.10 6 

“ 35 “ 45.4 4 

“ 45 “ 55.5 0 

“ 55 “ 65.4 2 

“ 65 “ 75.3 0 

Of the 80 patients, there were: 

Cured.62 

Not cured.3 

Died.7 

Unknown . 2 

Unfinished.6 


80 

The two unknown cases have imperfect histories, so that I cannot 
speak positively of them. 

I have designated as cured those cases in which the mastoid healed 
perfectly, and in which no symptoms in the mastoid remained, and 
where the general health was perfect. In the greater part of them the 
otorrhosa was also cured, but, unfortunately, this fact was not as thor¬ 
oughly reported as it should have been, and I am unable to give the 
statistics in this regard. The result on the hearing is also not reported 
here, but this has no bearing on the operation, but is rather dependent 
upon the condition left by the tympanic disease, the amount of destruc¬ 
tion of the drum-membrane, the restoration of this destruction, the con¬ 
dition of the rest of the conducting mechanism, and the efficiency of the 
labyrinthine structures. In no case have I seen any reason to believe 
the operation had any injurious influence on the hearing; and in most 
cases, by reducing the inflammation of the tympanum, the ear was 
placed in the most favorable condition for performing its functions, 
so far as the already existing injuries of the acoustic apparatus would 
allow. 

I have called those cases chronic in which the mastoid symptoms, 
not the tympanic, had existed for two months or more. 

A classification of all the cases follows: 
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Acute. 

Chronic. ! 

Cured. 

Not cured. 

Died. 

Unfinished. 

Unknown. 

Class I. a, 5 

5 

0 | 

5 

0 

0 

0 

0 

b, 1 

1 
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0 

0 

0 

0 
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0 

0 

0 

2 

0 

d, 6 

2 

4 

3 

0 

1 

2 

0 

14 

8 
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9 

0 

1 

4 

0 

Class II. a , 4 

4 

0 [ 

4 

0 

0 

0 

0 

b, 44 

31 

101 

36 

3 

2 

3 

0 

c, 6 

2 

4 

6 

0 

0 

0 

0 
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2 
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1 

1 

0 
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39 
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3 
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Class III. a, 2 
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0 
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2 
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0 

0 

5 

4 
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2 

0 
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3 

0 

0 

Class IV. a, 4 

23 

0 

4 

0 

0 

0 

0 

b, 7 

7 

0 

6 

0 

0 

I 

0 

c, 3 

3 

0 

3 

0 

0 

0 

0 

d, 1 

1 

0 

1 

0 

0 

0 

0 

e , 1 

1 

0 

1 

0 

0 

0 

0 

16 

14 

0 

15 

0 

0 

1 
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Three cases were not cured; in all of them caries and an open fistula 
remained; although all urgent symptoms, the original cause of the 
operation, were relieved. In one of these, No. 19, the treatment was 
broken off within four weeks after the operation from unavoidable 
causes; in another, No. 58, a cholesteatomatous mass formed, requiring 
a second operation, which the patient refused ; in the third, No. 43, in 
spite of long-continued treatment, caries still exists and will probably 
require a second operation. 

Of the 7 cases which died, 5 had active brain symptoms at the time 
of operation, 1 had bilateral mastoiditis with evident subperiosteal 
abscesses on each side, but refused operation for eighteen days, till too 
late, and died of meningitis; 1 died eleven days after operation from 
purulent meningitis, probably septic from acute caries of the whole 
petrous bone. Autopsies were obtained in two of the cases, and the 
diagnosis of meningitis confirmed; in four others the symptoms of 
meningitis were so pronounced that there was scarcely room for doubt¬ 
ing the diagnosis; in the last case the symptoms rather pointed to 
abscess of the brain. 

It can be asserted of 5 of the 7 fatal cases, that the brain-disease had 
already set in at the time of operation, and the operation was undertaken 
to give the patient any possible benefit from the evacuation of pus. In 
the sixth case the operation was delayed for two and a half weeks, not¬ 
withstanding warning of the great risks of delay. In the seventh case 


1 Unknown whether acute or chronic, 3. 

8 .. « « <t 2 . 


2 Unknown whether acute or chronic, 1 
4 One case is duplicate. 
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the whole petrous bone was in a state of acute ostitis, which finally 
infected the meninges, death being due to very intense purulent 
meningitis, which set in eleven days after the operation. 1 2 In none of 
the cases can the fatal result be connected with the operation. 

The classification of the fatal cases was as follows: 


Class I. (d) 
Class II. ( b) 
(d) 

Class IY. (a) 
(*) 


1 acute. 

1 “ 1 chronic. 

1 

1 “ 

1 “ 1 


Of the unfinished 6 cases, 3 are cured since these statistics were com¬ 
piled, and the other 3 are doing perfectly well, now several weeks since 
the operation. 

There are several practical questions in connection with the operation 
which it is of interest to investigate. Granting that suppuration within 
the bone endangers the integrity of the bone and the life, and that the 
evacuation of pus is indicated on general surgical principles, in what 
proportion of the cases was pus found ? 


No. of cases. 


Pll8. 


No pus. j Cortex normal. 


Osteo-sclerosiH, 


Class I. a, 1 ft 

ft, 1 

f, 2 

4 6 

Class II. «, 4 

ft, 44 

c, f> 

<h 4 


5 i 0 

1 0 

2 ! <* 

4 2 

] 

3* 

44 1 0 

6 ; 0 

4 ! 0 


o“ 

1 

0 

0 

4 
42 

5 
4 


1 

0 

2 

6 

0 

2 

1 

0 


Class III. n, 2 

ft, 3 

Class IV. «, 4 

ft, 7 

c, , 3 

(?, I 

e, 1 


2 

3 

4 
6 s 
3 

1 


0 

0 

0 

0 

0 

0 


2 

3 

3 

52 

2 

0 

I 


0 

0 

I 

1 
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The two cases in which no pus was found were both cases of osteo¬ 
sclerosis. 

One of the complications occasionally met with is a sclerosed condition 
of the bone, where, instead of a thin cortex, the bone is enormously thick¬ 
ened and solidified, which much increases the difficulty of reaching the 
antrum and the risk of accidents. In the 80 cases I met with this con- 


1 Reported in the Boston Medical and Surgical Journal, May, 1890. 

2 Unknown, 1. 

VOL. 100, NO. 6.— DECEMBER, 1890. 


38 
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dition in 12 individuals, showing 16 varieties of disease. A further 
analysis of these 12 cases follows: 



Acute. 

Chronic 

Cared. 

Died. 

Unfin¬ 

ished. 

Antrum 

reached. 

lAmrum j 
j not ! 
reached. I 

Pus 

No pus. 

Class I. 

1 
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1 

0 
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1 
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1 

ii 
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10 

6 

11 

1 

4 

14 

13 
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In three cases of sclerosis no pus was found. In one the antrum was 
not reached, but after penetrating to the depth of nine-sixteenths of an 
inch without reaching any cavity, further penetration seemed undesir¬ 
able, and the opening was extended forward into the tympaneum, 
where extensive caries existed, and a counter-opening was thus made, 
the caries removed by the dental engine, and now, two months after the 
operation, all exposed bone is covered, and the discharge has ceased. 
The case is included among the unfinished cases. In the second a puru¬ 
lent inflammation of the tympanum, with large central perforation, had 
been accompanied for two years with sensitiveness on pressure, with 
much, and often severe, pain in the mastoid and head, with frequent 
vomiting, vertigo, and great nervousness, which continued in spite of 
thorough and appropriate treatment. At the depth of five-eighths of an 
inch, through ivory-like bone, without a trace of pneumatic or diploetic 
cells, the antrum was opened, but no pus was discovered. The case 
progressed most favorably, the pain disappeared in a week, and has not 
returned, now five months after the operation, the otorrhoea soon ceased, 
aud the perforation healed. As there is still slight sensitiveness of the 
bone, this case also is included among the unfinished. In the third 
there was an extensive uon-suppurative cellulitis of the neck; the 
antrum was opened at the depth of more than half an inch, but no pus 
found. The patient was relieved within a few days, and made an excel¬ 
lent recovery both from the ear and from the neck. 

General Remarks. —Diseases of the mastoid afford most interesting 
studies of all forms of inflammation of bone, but some of the varie¬ 
ties which I have made in the foregoing classification offer very much 
greater difficulties in diagnosis and treatment than others. 

1 Unknown whether acute or chronic, 1. 

2 One case, which is classified under both c and d. 
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Class I., 13 per cent, of all the cases, raises the question of the advisa¬ 
bility of the operation where’there are absolutely no symptoms pointing 
to an extension of the inflammation, and I believe that in this class par¬ 
ticularly it is possible to greatly extend the usefulness of the operation 
for the relief of suffering, reduction of the inflammation of both the 
mastoid and the tympanum, and for diminishing the risks of dangerous 
and fatal complications. In all the eases, with the exception of the one 
fatal, and which showed meningitis at the time of operation, the relief 
was most marked, and, as I believe, the inflammation shortened very 
much. The fact that in twelve of the fourteen cases pus was found 
within the bone fully justifies the operation on general surgical princi¬ 
ples. The unusual proportion of cases of sclerosis, eight of the fourteen, 
suggests that this condition helps to explain why there was no extension 
of the inflammation. 

Class II. embraces 69 per cent, of all the cases. In variety (a) very 
much the same questions arise as in Class I., except that the subperios¬ 
teal pus is proof positive of the existence of inflammation. But shall we 
go further than the evacuation of the post-aural process? I grant that 
in many acute cases the simple evacuation of the subperiosteal abscess is 
sufficient for a slow cure of the mastoid and tympanic disease, but I 
have so often seen the external abscess followed later by a carious per¬ 
foration of the bone that I am satisfied in the majority of these cases in 
adults it is better practice to open the interior cavities at the time of the 
first operation. In all of the cases in which I have done so I have found 
pus, and the ultimate result has justified the procedure. The opening of 
the cells, in addition to the evacuation of the subperiosteal abscess does 
not, in my opinion, increase the risks, but rather will hasten the cure of 
the whole inflamed tract, and prevent in many cases dangerous compli¬ 
cations, or a second operation. The only theoretical objection is the 
violence done to the bone; but the bone is already inflamed, and in 
many cases will be perforated ultimately by the disease. Furthermore, 
the bone is, in my experience, thin in these cases, and the very existence 
of the subperiosteal abscess from extension of the mastoid inflammation 
outward seems to imply a thin cortex—at least, I cannot recall one of 
these cases in which I have found sclerosis. 

Very acute cases of this variety in young, healthy children do so well, 
however, after emptying the subperiosteal abscess, that in them I regard 
the opening of the bone itself as less distinctly indicated than in other 
cases. 

The simplest cases are, of course, those in Class II. (6), where the 
inflammation extends outward, producing a carious fistula, which serves 
as a guide to the surgeon in entering the cavities. This variety includes 
the majority of cases, 44 out of 93, or 47 per cent. Such a carious fistula 
does not, however, imply a great amount of inflammation of the external 
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soft parts, or any collection of pus beneath the periosteum. In a num¬ 
ber of cases an exposure of the bone has demonstrated such a fistula where 
cedema and swelling of the overlying tissues were absolutely wanting. 
In other cases swelling and oedema were very circumscribed and inter¬ 
mittent, appearing for one or two days, then disappearing entirely for 
several days or longer, to again return for a short time, and then again 
disappear. This intermittent oedema and swelling is a marked charac¬ 
teristic of some cases of carious perforation of the external cortex, and I 
believe I have never operated on such a case without finding the perfora¬ 
tion. This class, II. ( b ), is the only single variety which affords a large 
number of cases; all the others are scattered in small numbers under 
the different headings. 

In varieties (c) and ( d ) there can be no question, I think, of the advis¬ 
ability of the operation to get at and treat surgically the disease of the 
bone. 

Class III., 20 per cent, of all the cases, I have regarded heretofore as 
the most serious of all varieties, except the extensions into the cranium. 
The extensive burrowing of pus downward and backward, beneath the 
deeper cervical fascia, even to penetration of the pleura or caries of the 
vertebra, was by no means an uncommon history formerly, before the 
natural history of mastoiditis was understood. In view of my own 
experience and that of others, years ago, the present statistics are very 
gratifying, showing thirteen cases of this class, with twelve recoveries, 
and one unfinished, but now nearly well. None of these, however, were 
of the severest type, which we formerly used to see, and all were operated 
upon before the inflammation had extended far in the neck, and the 
further extension of the inflammation was checked. 

Varieties (a) and (6) correspond exactly with the same varieties in 
Class II., except that the base of the mastoid is the seat of disease instead 
of the external cortex, and there is apt to be a collection of pus, usually 
small in amount, beneath the periosteum of the base, in or near the 
digastric fossa. 

Variety (c) is an extension of inflammation to the tissues of the neck 
for a greater or less distance. 

All cases of this class offer difficulties in the method of operating. 
There is very free bleeding from the inflamed tissues, and the pus, if 
small in amount, as is usual, may lie wholly beneath the periosteum, 
behind the tip of the mastoid. It is my practice to reach it by exposing 
the external cortex, then with a director bent to an appropriate curve to 
go round beneath the periosteum, usually behind the edge of the mas¬ 
toid, but occasionally in front, and thus evacuate the pus and examine 
the base of the bone. If this is carious I remove all softened bone, 
extending my original incision by such a cross-cut as will allow me to 
insert a straight drainage-tube upward into the cavity. By this means 
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fair, but only fair, drainage is established. It is impossible to break 
down the partitions of the cells, and thoroughly cleanse the mastoid 
cavity. On these accounts I believe it better to follow with an opening 
of the external cortex, where, in most cases, more pus will be found. 
We thus obtain an opening and counter-opening, by means of which 
thorough cleanliness can be maintained. When inflammation of the 
neck is already developed a further opening may be required two or 
three inches below the bone, and I have inserted a drainage-seton 
through the external cortex, down through the bone into the digastric 
fossa, and brought it out four inches below the tip of the mastoid, with 
the result of a rapid cure of the mastoiditis and cellulitis of the neck. 

Class IY. includes but 6 per cent, of the whole number of cases. In 
variety (a) there was pus beneath the periosteum of the anterior face 
of the mastoid, but no perforation of the cortex anywhere; the external 
cortex was then opened and pus found in the diploe. In variety (b) 
there was a distinct carious perforation of the anterior wall of the mas¬ 
toid, which was enlarged externally till a drainage-tube could be inserted 
into the antrum. This class furnishes a much greater percentage of deaths 
than any of the other classes, 3 deaths out of 5 cases, while all the other 
classes together gave but 4 deaths in 74 cases. Why this should be so 
is not clear. 

Diagnosis of Inflammation of the Mastoid. —The symptoms 
I have relied upon are, first, the history of an existing or preceding tym¬ 
panic inflammation, in the majority of cases attended by an otorrhcea, 
but not always, for the discharge may be so slight as to escape observa¬ 
tion, or, in exceptional cases, there is no rupture of the drum-membrane 
and consequently no discharge. Again, the tympanic inflammation may 
have wholly subsided and the inflammation of the mastoid developed 
weeks afterward. Of such instances I have seen quite a number. 

Of the subjective symptoms, pain in the mastoid and over the side of 
the head are very common. Objectively, sensitiveness of the bone on 
pressure I'regard as the most important single symptom. This sensi¬ 
tiveness must be looked for carefully; it is often only developed on deep 
pressure of the bone, and may be very limited in extent and on any 
part of the mastoid, although most frequently found over the antrum. 
Exceptionally it is wholly wanting, and the other symptoms have to be 
relied upon for the diagnosis. CEdemaof the upper posterior wall of the 
meatus close to the drum-membrane, when it exists, is an almost certain 
indication of mastoid inflammation; it is characteristic of inflammation 
of the antrum, however, and where the inflammation is chiefly in the 
lower portion of the mastoid cavities it may be wholly wanting, and 
consequently its absence does not preclude mastoid disease. 

(Edema of the external tissues is the most common indication that 
pus is forming beneath the periosteum, but this is by no means always 
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the case. It may exist without pus, may continue for a long time with¬ 
out pus, and even subside without any suppuration under the periosteum 
or any external caries of the bone. It is an indication of extension of 
the inflammation only to the overlying tissues, and we may have it from 
simple ostitis. 

Of the 12 cases in which osteo-selerosis was foind, cedema of the skin 
over the mastoid was present in 5, and in 2 of these no pus was found 
either in the diploe or in the cells. Subperiosteal pus may exist with¬ 
out cedema over it, and caries even without any external manifesta¬ 
tions. 

Fluctuation I find a very uncertain symptom ; the pus is so confined 
and the tissues over it often so swollen that it cannot be detected, and 
again, the oedema is not infrequently so great that it gives a sense of 
fluctuation by which the most expert may be deceived. 

Another very important symptom of mastoid inflammation is the con¬ 
tinuance of a tympanic suppuration in spite of thorough and persistent 
cleansing and rational treatment, when no other cause for the chronicity 
can be discovered, such as granulations or tympanic caries. 

The pulse and temperature are, of course, a valuable assistance in 
many cases; this is especially true of the very acute forms attended 
with rapid and profuse suppuration, but in the less acute varieties and 
just in the cases where there is the most doubt in diagnosis they are 
often of no value whatever, remaining normal throughout the disease. 

A diagnosis of the exact condition previous to operation I find impos¬ 
sible in a large proportion of cases. One can speak quite positively of 
the existence of inflammation, but whether the operation will develop 
a subperiosteal abscess, caries of the cortex or interior, an ostitis without 
suppuration, or a suppurative osteo-myelitis, is often uncertain. The 
operation is equally indicated and beneficial in either condition. I find 
it also impossible to predict beforehand the anatomical condition of the 
mastoid, whether pneumatic, diploetic, or sclerosed; a large well-devel¬ 
oped bone is more likely to be pneumatic than a small one. I have 
supposed that the duration of inflammation helped afford a clue to the 
condition, sclerosis being more probable in a chronic case than in an 
acute one. These statistics seem to support this view, as I find that in 
40 per cent, of my cases of osteo-sclerosis the mastoid symptoms were 
chronic, while of the whole number of cases but 24 per cent, were 
chronic. I have found sclerosis of the bone not at all infrequent in 
dissections, but whether we are justified in asserting that this is always 
the result of inflammation I do not feel sure. In operating it is cer¬ 
tainly met with quite often in very acute cases, where we cannot get a 
history of any previous inflammation. 

The amount of pus found in the interior of the bone varies very much 
in the different varieties of the disease; it is really abundant only in 
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cases of suppuration of the mucous membrane. In osteo-myelitis it is 
found only in the minutest quantities, and sometimes not at all; with 
caries and necrosis it is often so small in amount that it can easily escape 
notice in the free bleeding which takes place from the granulations. 

Method of Operating. — I have tried all the different methods, 
beginning with the snjgll trephine, then various forms of boring instru¬ 
ments, reamers, chisels, and gouges, and the dental engine, but for the 
last three years have used the gouge and mallet for opening the bone, 
and the dental engine afterward to enlarge the opening, to remove irreg¬ 
ularities of the bone on the interior, but more especially to clear off a 
carious surface on the interior, for which it is especially adapted by its 
rapid cutting and by the delicacy with which it can be manipulated. I 
have never seen any ill-effects from the engine, but I am always carefu 1 
to use it for only a very short time on account of the heating, and never 
with drills but with burrs. Its use does away with much hammering 
and the resultant shock to the brain. 

Unless nature has furnished a guide in the shape of a carious perfora¬ 
tion which, when enlarged, will give sufficient drainage, I endeavor to 
open the antrum, following the rules laid down by Schwartze. A com¬ 
munication with the tympanum, as shown by the passage of fluid from' 
the wound into the meatus or Eustachian tube, is, in my experience, 
rather the exception than the rule, but this fact was not carefully enough 
noted for me to speak of the actual proportion of cases in which it 
occurred. Although I am very glad to have it, I am satisfied in a large 
proportion of cases it is not necessary for the most perfect and rapid cure. 

I have met with but one accident in the operation, in a case operated 
upon since these statistics were compiled. In a man I had perforated 
about half an inch through a sclerosed bone and was examining the 
depth of the wound with a blunt director, when it broke through a 
thin layer of bone, and this was immediately followed by a most profuse 
venous haemorrhage, which I at first thought must come from the lateral 
sinus. Examination with a probe, however, detected bone in every 
direction in the opened cavity, and I think it was a case of enlarged 
diploetic veins, which are spoken of by Schw'artze as sometimes existing. 
The bleeding was so profuse that any further operation was impossible, 
the wound was packed with iodoform gauze, a pressure-bandage applied, 
and the patient is making a good recovery. 

I have long since given up metallic drainage-tubes, and use only 
rubber. General antiseptic precautions are used, with abundant irriga¬ 
tion of corrosive sublimate 1 :3000. The ear is dressed daily and 
irrigated with corrosive 1 :3000 for several days, and then with 
1 : 5000; generally within a few days all odor disappears, and when 
the discharge .diminishes the dressing is made only every second day, 
rarely at longer intervals, on account of the risk of infection from the 
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inside. To stimulate granulations in bare bone I use iodoform, either 
in powder or ethereal solution. 

Several times I have exposed the dura mater and lateral sinus in the 
removal of sequestra, but without any injurious effect. 

The good effects of the operation are usually seen within two or three 
days, and often immediately in relief to the pain, and there is generally 
a rapid improvement in the tympanic condition, but the chief object, of 
course, is the prevention of extensive destruction and the fatal compli¬ 
cations which are well known to often supervene. 


SELF-PURIFICATION OF FLOWING WATER, 

And the Influence of Polluted Water in the Causation of 

Disease. 1 

(a biological study.) 

By Charles G. Currier, M.D., 

OF NEW YORK. 

Our watersheds being in great part composed of diluvial and alluvial 
formation, can, besides holding much in the depression of their uneven 
surfaces, take up and retain a varying amount of the water precipitated 
from the clouds, or coming directly from condensation of atmospheric 
vapor or otherwise reaching the earth. It may be considered that dry, 
sandy soil takes up forty-five per cent, of its volume of water ; 2 while 
dried turf can absorb perhaps ten times its weight of water by reason 
of the great surface created by the enormous number of minute parti¬ 
cles. The finely-divided etements of the soil can furthermore, by their 
capillarity, cause water to rise through their substance to a considerable 
height, which in loam is many times greater (though the rise is there 
much slower) than in the coarsest earth (gravel). The hydrostatic 
power of earth is much augmented by the presence in it of organic 
matter, 3 and the cleaner the ground is kept the drier it is. 

More or less deep in permeable earth, underlain with impermeable 
strata, water is regularly found completely filling all the pores, and this 
is called the “ ground-water.” Not to explain at length the zonal differ¬ 
ences of the layer of earth between the surface of the ground and the 
surface of the ground-water, it may briefly be said that water passes 
rapidly through this when of coarse gravel, while in very fine soils 
many months may in our region be required for a given water to make 

1 Read before the American Society of Civil Engineers, Nov. 5, 1890, and before the 
New York Academy of Medicine, Nov. 7, 1890. 

2 Meister: Sovka, Der Boden, page 83. 

3 Hoffmann : Archiv far Hygiene, ii. 145. 



